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PART OF CPS FC200 

TELETYPEWRITER CONTROLLER INTERFACE AMD 

TIMING CIRCUITS 
CIRCUIT DESCRIPTION 

A. FUNCTION 

CIRCUIT PACK (CP) FC200 IS USED IN THE TELETYPEWRITER CONTROLLER 
(TTYC) CIRCUIT TO INTERFACE THE TTYC LOGIC CIRCUITRY TO THE 
3A CENTRAL CONTROL 13A CC] AND THE TELETYPEWRITER [TTYJ. 

B. DETAILED DESCRIPTION 



SYMBOL/LEAD MNEMONICS 



LEADS HAVING DESIGNATION THAT END IN ARE LOW WHEN ACTIVE OR IN 
THE ONE STATE. LEADS HAVING DESIGNATION THAT END IN 1 ARE HIGH 
WHEN ACTIVE OR IN THE ONE STATE. 

CHANNEL INTERFACE CIRCUIT - ELEMENT A 

DATA IS PASSED BETWEEN THE 3A CC TO THE TTYC IN SERIAL BIPOLAR 
FORM. A COAXIAL LINE TO EACH OF TWO 31 CCS IS TERMINATED BY 
TRANSFORMERS T3 AND T4 AND THEIR ASSOCIATED RESISTORS CIRCUIT 
MODULE (CM) 1 CONVERTS THE BIPOLAR INPUT DATA TO LOGIC-LEVEL SIGNALS 
APPEARING ON LEAD IDQ. A TIMING SIGNAL IS ALSO GENERATED BY 
CHI ON LEAD SHFTO SO THAT THE TTYC LOGIC CIRCUITS WILL SAMPLE 
LEAD IDO WHEN IT IS STABLE. (REFER TO THE DESCRIPTION CMS 153A FP" 
THE RELATIONSHIP BETWEEN THE BIPOLAR INPUT AND LOGIC LEVEL TIMING 
AND DATA LEADS.) THE DATA INPUT FROM CCO OR CC IS BLOCKED 
WHEN LEADS IMH2I0 OR INH0IO ARE ACTIVE. LEADS ZACTO OR 0ACTO ARE 
ACTIVE WHEN DATA IS BEING RECEIVED FROM CCO OR CC1 . THESE LEADS 
CAN 8E CONNECTED TO THE OPPOSITE CC INPUT CONTROL LEAD (IE, ZACTO 
CONNECTED TO INH0IO AND 0ACTO CONNECTED TO INHZIO) TO LOCK OUT 
ONE CC WHILE AN INPUT IS BEING RECEIVED FROM THE OTHER. 

IDPO IS ACTIVE WHILE INPUT DATA IS PRESENT. IT CAN BE CONNECTEO 
TO IDPIO WHERE IT WILL TURN OFF Q6 AND ALLOW C7 TO CHARGE TO *3 
VOLTS THROUGH R18. WHEN THE INPUT DATA STOPS. IDPO IS NO LONGER 
ACTIVE AND Cb CHARGES TO OV THROUGH Rib. WHEN IT REACHES 
APPROXIMATELY 1.5 VCLTS. 06 WILL TURN ON AND DISCHARGE C7. Q7 
•II LL CUT OFF UNTIL C7 CAN CHANGE ITS ,-HARGE THROUGH R19 TO ABOUT 
0.7 VOLTS IN THE OPPOSITE OIRECTION. THIS RESULTS IN A NOMINAL 450ni 
PULSE ON LEAD ID0V1 . ID0V1 IS CONNECTED TO ID0VI1 WERE IT 
INITIALIZES CIRCUITS IN CM1 . THIS SIGNAL CAN ALSO INITIALIZE OTHER 
TTYC LOGIC CIRCUITS. 

DATA IS SENT FROM THE TTYC TO THE 3A CCS IN BIPOLAR FORM VIA 

COAXIAL CABLE CONNECTED TO D0OP/N AND D01P/N. THE LOGIC - LEVEL 

SIGNAL OF DATA - G BE OUTPUTTED IS SET ON LEAD BDO. TIMING FOR 

THE OUTPUT DATA IS DERIVED FROM AN ALL - ZERO'S INPUT DATA STREAM 

THAT IS SUPPLIED BY THE 3A CC DURING THE TIME WHEN THE TTYC IS EXPECTED 

TO OUTPUT DATA TO IT. LEADS ENZ0O AND EN10O ENABLE THE OUTPUT DATA 

TO BE DIRECTED TO 3A CCO OR 3A CC1 . 

LEAD SINTO IS ACTIVATED BY THE TTYC WHEN IT HAS COMPLETED A CHARACTER 
EXCHANGE WITH THE TTY. WHEN SINTO IS NOT ACTIVE, C5 IS CHARGED TO ABOUT 
*3 VOLTS THROUGH R8. WHEN SINTO GOES ACTIVE, C5 IS DISCHARGED AND 
CUTS OFF 03 UNTIL C7. CAN CHANGE ITS CHARGE THROUGH R9. THIS RESULTS 
IN A NOMINAL 1»S£C PULSE OUT OF Q3 WHICH IS SENT TO BOTH 3A CCS VIA 
DRIVERS 0* AND Q5 AND TRANSFORMERS T5 AND T6. THIS SIGNAL IS CONNECTEO 
TO THE 3A CC INTERRUPT CIRCUITS WHEN THE 3A CC IS USED IN A SYSTEM 
THAT SERVICES ITS TTY'S ON A DEMAND BASIS. 

LINE TIMING CIRCUIT - ELEMENT C 

YO IS A CRYSTAL CONTROLLED OSCILLATOR WITH A FREQUENCY OF 9.87136MHZ 
ICS IS A 4-STAGE RIPPLE COUNTER. ICb IS A TOGGLE FA ICS AND TC(, Divine 
THE OSCILLATOR OUTPUT 8Y 32 TO PRODUCE A 308*8KHZ FREQUENCY O.ZAUUSEC 
PERIOD) OUTPUT AT TERMINAL 204. Q2 INTERFACES THIS SIGNAL TO THE TTYC 
rSriLS EI,E i T ,S USED T0 ""ERMINE BIT TIMING FOR THE CHARACTER 
EXCHANGED WITH THE TTY. Q1 IS A 5 VOLT REGULATOR TO SUPPLY YO, IC5 
AND IC6. 

LINE INTERFACE CIRCUIT - ELEMENT B 

T* S T«? C HiJ J52 V !S5 S T ?J£*V- ^"SION «R SIGNALS EXCHANGED BETWEEN 
THE TTYC AND THE TTY. THREE S GNALS, RECEIVED DATA TRANSMITTED DATA AND 

Ur S^??uSL PR0ViDED BY THE TTYC F0R EflCH OF FOUR TTY raisi" PORTS 
ARE DESIGNATED A THROUGH D. THUS, LEADS RAO THROUGH RDO ARE THE EIA LEVEL 

RE i E J ¥ . E S Z MTA SlQMlS FR0H TTT TORTS » THROUGH D THESE ARE CONVERTED TO 
LOGIC LEVEL ON LEADS FPAI1 THROUGH FPDI1 , RESPECTIVELY LIKEWISE EIA LEVELS 
ON ALAO THROUGH ALDO ARE CONVERTED TO LOGIC LEVEL ON StLNAI THROUGH SALMI 
J°JS?i T S2 THE TTY «"■ IN T * OTHER DIRECTION; LOGIC SIONtU TWO 

11 I?L2 ?r?fy ICEl C " 1 UID IC2 - THE * LAR " IMPUT LEADS ARE BIASED IN THE 
J*",*^" ?S , .Kf:.,S?.* KD " 31 T0 PREVENT ""ONEOUS ALARMS FROM UNUSED 
PORTS. SIMILARLY THE RECEIVED DATA LINES ARE BIASED IN THE MARKING STATE FOB 
DISCONNECTED PORT BY R41 THROUGH R44. R20 THROUGH R23 AND CM THWUGH CR7 
PROVIDE THE 112 VOLT POTENTIALS REQUIRED BY THE 41MS R32 THROUGH R35 AND 
C8 THROUGH C11 PROPERLY TERMINATE THE 41M OUTPUTS. 
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DEFINITION 

ETA LEVEL ALARM SIGNAL FROM TTY PORTS A THROUGH D • 

DATA INPUT FROM CCO NEGATIVE/POSITIVE 

OATA INPUT FROM CC1 NEGATIVE/POSITIVE 

DATA OUTPUT TO CCO NEGATIVE/POSITIVE 

OATA OUTPUT TO CC1 NEGATIVE/POSITIVE 

ENABLE OUTPUT DATA TO CC1 

ENABLE OUTPUT DATA TO CCO 

LOGIC LEVEL RECEIVED OATA SIGNAL FROM TTY PORTS A 
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LINE TIMING SIGNAL 

CC1 IS ACTIVE WITH THE TTYC 

OUTGOING OATA 

EIA LEVEL RECEIVED OATA FROM TTY PORTS A THROUGH 

LOGIC LEVEL ALARM SIGNAL FROM TTY PORTS A THROUGH D 

EIA LEVEL TRANSMITTED OATA TO TTY PORTS A THROUGH D 

SHIFT 

SET INTERRUPT 

LOGIC LEVEL TRANSMITTED DATA SIGNAL TO TTY PORTS A 

THROUGH 

CCO IS ACTIVE WITH TTYC 



c 






. 






4 

■ 



T 



FC200 CIRCUIT PACK 



e 



BELL TELEPHONE LABORATORIES 



6S 



3A 



H 









CPS-FC200 

SHEET 4 






8 I 9 

- ■ ■ ■ - 



PART OF CMS I53A 







PART OF CMS I53A 



i h 

8 , 



COMPONENT LIST 










. 










;-. Vr 




























INTEGRATED CIRCUIT 
















































LOC 


ICT 


IC2 






IC3 




IC4 






IC5 




ICf, 






IC7 




IC8 




IC9 






IC10 




LOC 


COOE 


»MP (NOTE T5 


137F 


(NOTE 1) 




137H 




137H 






137C 




1376 






137H 




1370 




137D 






137H 




CODE 


FLEM 
















































ELEM 


ID 


DESIG SH LOC 


DESIG 


SH LOC 


DESIG 




SH LOC 


DESiG 


SH LOC 


DESIG 


SH LOC 


DESIG 




SH LOC 


DESIG 




SH LOC 


DESIG 


SH LOC 


OESIG 


SH LOC 


DESIG 




SH LOC 


ID 


A 


0L1 0.220 SFT 


ZL1Z.20O 


5F8 


DOB 




501 


BOS 


IO0 


0OB 


5C8 


L1Z1 




5E8 


DOA 




SB3 


IZL2 


5E3 


ACTP 


5Eb 


BOC 




5B4 


A 


1 


0LU.20O 5F8 


ZL10.2ZO 


5F9 


COB 




581 


AOB 


5B0 






1101 




507 


DOC 




5B5 


IZL1 


5E2 


ID 


5E5 


BOA 




583 


B 


C 


- 






ENZffl 




589 


0ACTO 


5F6 






IZL101 




5G4 


000 




5F2 










AC A 




5B2 


C 


D 








EN001 




589 


ACT1 


5E4 






IDP1 




5F4 


CLRO 




5D1 
















D 


E 








COA 




582 


ACTO 


5E4 






IDPO 




5G5 


ID01A 




5F3 
















F 


F 


" '? 






wcto 




5F5 


ID0VO 


584 












0D1 




5B3 
















F 


G 






















IZL201 




5B5 






















G 


H 






















m 




5B1 






















H 


CAPACITOR 






■■ 












































OESIG 


CODE 




































■-. 












[J] C1-C3 


801 A JQOOpT ; 
















































notes: 



















































1. CAPACITOR CHIP 801A, 3000.F IS BONDED 
ON EACH SIDE OF 137F SIC. 



RECORO OF CHANGES 


DWG 
ISS 


PREV 
FURN 


STD 


HFR 
DISC 


SEE 
MOTE 


3 


Z 


Y 


2 



































SUPPORTING INFORMATION 



3 



T~ r 



CATEGORY 



INTEGRATED CIRCUIT 
CODE 



ACCEPTABLE SERIES 



NO 



153A 



3-4,4 



SYMBOL 



.3-14 
10 
24 
IS 

b 

16 
20 
12 
2fc 
25 
21 
11 
7 



CM 
153A 



INHZIO 

Al 

81 

INH0IO 
CI 
01 

IDBVI1 

S0DBO 

C0O8O 

330 

EN00O 

ENZ0O 



SHFTO 

IZL1O01 

IDPO 

100 

0ACTO 

ZACTO 

0L1Z.20O 

0L10.2ZO 

ZL1Z.20O 

ZL10.2ZO 



S 

23 

22 

17 

13 

1£_ 

3 

2 

4 

5 



BATTERY AND GROUND TERMINALS 
FOR INTEGRATED CIRCUITS'. 



1C 
COOE 


BAT 

TERM 


6RD 
TERM 


137C 


25 


11 


137D 


25 


11 


137F 


25,26 


11,12 


137G 


25 


11 


137H 


25 


11 



H53AICI 



FC200 CIRCUIT PACK 



BELL TELEPHONE LABORATORIES 



l6S 



3A 



CPS-FC200 

SHEET 6 



m 






TIMING" DIAGRAM 



BIPOLAR INPUT 



DATA BIT 
(ONE) 



B1 (OR 01) — ' 



A1 (OR C1) 

*•:* fO 



DATA BIT DATA BIT 
(ONE) (ZERO) 



-vw-j^ 



DATA BiT 
(ZERO) 



\ 



100 




PIG. 1 
BIPOLAR TO LOGIC 
LEVEL CONVERSION 
USING CM 153A 



/ 



BIPOLAR INPUT 
(ALL ZEROS) 



TCIZL10 



TCIZL20 
I BOC (DOC) 



ZL1I.2Z0 
(0110.220) 

ZL1Z.20O 
(0L1Z.29O) 



BIPOLAR OUTPUT 



-UMJHJMJ 

I 

u 




ZERO ONE ONE I 



I ZERO 



FIG. 2 
LOGIC LEVEL TO 
BIPOLAR CONVERSION 
USING CM 153A 



/ 






PART OF CMS I53A 



CIRCUIT DESCRIPTION 

A. FUNCTION 

CM 153A IS USED IN THE CONVERSION BETWEEN BIPOLAR SIGNALS 
ON THE 3A CC 1/0 DATA LINES AND LOGIC-LEVEL SIGNALS REQUIRED 
BY PERIPHERAL UNIT CONTROLLER CIRCUITS (SUCH AS THE TTY 
CONTROLLER). 

B. DETAILED DESCRIPTION 

LEADS HAVING DESIGNATIONS THAT END IN 1 ARE HIGH WHEN ACTIVE, 
OR IN THE ONE STATE. LEADS HAVING DESIGNATIONS THAT END IN 
ARE LOW WHEN ACTIVE, OR IN THE ONE STATE. FLIP-FLOPS ARE SET 
TO THE ONE STATE AND CLEARED TO THE ZERO STATE. 

BIPOLAR TO LOGIC LEVEL CONVERSION 

THE CONTROLLER RECEIVED DATA LINE IS TRANSFORMER-COUPLED TO 
CH 153A ON LEADS A1 AND B1 FROM CCO, AND C1 AND D1 FROM CC1 
THE DATA IS OR' ED BY GATES AOA AND COA AT TCIZL10, AND BY GATES 
BOA ANDDOA AT TCIZL20. THE RELATIONSHIP BETWEEN THE BIPOLAR 
DATA THE INPUT TO CM 153A, AND ITS LOGIC-LEVEL DATA (IDO) AND 
TIMING (SHFTO) OUTPUT SIGNALS, IS SHOWN IN FIG. 1. THE LOGIC 
STATE OF THE BIPOLAR DATA BIT IS DETERMINED BY THE ORDER OF ITS 
POSITIVE AND NEGATIVE EXCURSIONS. A LOGICAL ONE IS A POSITIVE 
LOBE FOLLOWED BY A NEGATIVE LOBE. A LOGICAL ZERO IS A NEGATIVE 
LOBE FOLLOWED BY A POSITIVE LOBE. CLIPPING CIRCUITS, WHICH ARE 
PART OF GATES TO WHICH THE *1, B1, C1, AND 01 INPUTS CONNECT, 
LIMIT THE NEGATIVE EXCURS10H AT THIS POINT, AND PREVENT RECOVERY 
PRC3LEHS IN THESE GATES. 

THE INPUT DATA LEAD (IDO) IS SET AT THE LEADING EDGE OF THE FIRST 
LOBE THE TIMING SIGNAL IS THE TRAILING EDGE OF S.IFTO WHICH OCCURS 
AT THE TRAILING EDGE OF THE SECOND LOBE. THUS, m CONTROLLER IS 
SIGNALED TO SAMPLE THE INCOMING DATA IN THE CENTER OF THE BIT 

PERIOD WHEN THE DATA LEAO IS STABLE. CARE HAS BEEN TAKEN TO 

MINIMIZE THE NUMBER OF GATES THAT CONTROL THE IDO AND SHFTO LEADS 
IN ORDER THAT VARIATIONS IN GATE DELAYS WILL NOT DESTROY THE 
RELATIONSHIP BETWEEN THESE SIGNALS. NOMINAL TIMES FOR THE JA CC 
SERIAL 1/0 DATA ARE A 150-NS BIT INTERVAL WITH 37.5-ilS LOBES. 

THE SHFTO LEAD IS CONTROLLED BY GATES AOB, BOB, COB, AND DOB, 
AND FLIP-FLOPS IZL1 AND IZJi. INITIALLY, NONE OF THE GATES ARE 
ACTIVE AND 30TH FLIP-FLOPS ARE IN THE CLEARED STATE SO THAT 
SHFTO IS HIGH. IF WHZIO AND INH0IO ARE NOT ACTIVE, THE FIRST 
LOBE OF THF INPUT DATA BIT WILL ACTIVATE ONE OF THE GATES 
(DEPENDING ON WHETHER THE B'T IS A ONE OR ZERO AND IF IT IS FROM 
CCO OR CC1) WD PULL SHFTO LOW. THE FIRST LOBE WILL ALSO 
ACTIVATE ONE OF THE GATES FORMING TCUL10 CR TCIZL20 WHICH WILL 
SET ONE OF THE FLIP-FLOPS, IZL1 OR IZL2, DEPENDING ON CONDITIONS 
PREVIOUSLY DESCRIBED. THE FWOSE OF THESE FLIP-FLOPS IS TO HOLD 
SHFTO LOW DURING ANY GAP THAT MGHT BE PRESENT BETWEEN THE FIRST 
AND SECOND LOESS AND TO PREVENT THE SECOND LOBE FROM CHANGING 
THE STATE OF THE DATA FLIP-FLOP (ID). 

WHEN THE SECOND LOBE OF THE INCOMING DATA BIT IS ACTIVE THE HATE 
OF THE GATE ACTIVATED BY THE FIRST LOBE WILL BE ACTIVE, AND IT WILL 
ALSO HOLD SHFTO LOW (AOB AND BOB ARE HATES AS ARE COB AND DOB) 
THIS LOBE WILL ALSO SET THE FLIP-FLOP (IZL1 OR IZLZ) THA. WAS NOT 
SET BY THE FIRST LOBE. VHEN THE SECOND FLIP-FLOP IS SET, IT 
INHIBITS THE PATH BY WHICH THE FIRST FLIP-FLOP HELD SHFTO TO 
GROUND. WHEN THE FIRST LOBE IS OVER ONLY THE GATE ACTIVATED BY 
THE SECOND LOBE HOLDS SHFTO LOU. 

WITH BOTH aiP-FLOPS SET, THE INPUT TO CLRO FROM 001 IS HIGH. 
THE OTHER INPUTS TO CLRO, TCIZL10, AND TCIZLZO ARE CONTROLLED BY 
THE DATA LOBES. WHEN THE FIRST LOBE IS GONE, ONLY THE SECOND 
LOBE CONTROLS CLRO. WHEN THE SECOND LOBE EXPIRES, THE GATE 
HOLDING SHFTO IS DISABLED AND SHFTO WILL GO HIGH. CLRO WILL 
GO LOW AT THIS TIME AND CLEAR BOTH FLIP-FLOPS. CLRO LOW ALSO 
BLOCKS THE IZL1 AND IZL2 CONNECTION TO SHFTO SO THAT FALSE 
SIGNALS CANNOT OCCUR ON THIS LEAD AS THE FLIP-FLOPS CHANGE FROM 
THE 11 TO THE 00 STATE. 

LEAD IDO IS CONTROLLED BY THE ID aiP-FLOP. ID REJAINSTHE LAST 
INCOMING DATA STATE UNTIL IT IS UPDATED BY THE FIRST LOBE OF A 
NEW DATA BIT. IF THE NEW DATA BIT IS A ZERO , JCIZL10 WILL BE 
ACTIVE FIRST AND DRIVE GATE IZL101 HIGH^ TERMINALS 19 AND 25 
ARE EXTERNALLY TIED TOGETHER SO THAT ID01A HAS BOTH INPUTS HIGH. 
IT SHOULD BE NOTED THAT IZL1 AND IZL2 ARE INITIATED FROM THE 
CLEARED STATE AND THAT TCIZL10 SETS IZL1 BUT DOES NOT ^FECT 
IZUL ID01A WILL PULL TCID01 LOW, WHICH WILL CLEAR ID AND ORIVE 
IDO HIGH, TO ITS ZERO STATE. WHEN THE SECOND LOBE IS ACTIVE FOR 
THE ZERO DATA BIT, TCIZLZO WILL 0RIVEIZL201 HIGH «**£*>„, 
IZL1 WAS SET BY THE FIRST LOBE, IN ORDER TO PREVENT IZL201 FROM 
CHANGING THE ID FLIP-FLOP. 

IF THE INCOMING OATA BIT IS A ONE .TCIZLZO WILL BE ACTIVE FIRST, 
IZL201 WILL BE HIGH VHILE IZL1 IS CLEARED, ANDTHE ID FL^-FLOP 
WILL BE SET IDO WILL THUS BE LOW, WH CH IS THE ONE STATE. WHEN 

t* sioS! Lobe is «t.vT?or aJmncoming one, tcizlio is act ve^ 

AND WILL DRIVE IZL101 HIGH. TCIZLZO, HOWEVER, WILL HAVE SET IZLZ, 
WHICH PREVENTS ID01A FROM CHANGING ID. 



LEADS ZACTO AND 0ACTO INDICATE WHICH, IF A'lY, CC IS ACTIVELY 
COMMUNICATING WITH THE CONTROLLE 1 *. THE ACT FLIP-FLOP, FORMED 
BY GATlS ACTO AND ACT1, IS SET Br GATES BOC OR DOC TO INDICATE 
THAT ONE OF THE CCS IS SUPPLYING INPUT OATA. FLIF-FLOP ACTP 
IS SET BY BOC WHEN CCO IS ACTIVE, AND IS CLEARED BY DOC WHEN 
CC1 IS ACTIVE. THE ACT AND ACTP FLIP-FUVS ARE COMBINED TO 
ACTIVATE ZACTO WHEN CCO IS ACTIVE AND 0ACTO WHEN CC1 IS ACTIVE. 
BOTH THE ZACTO AND 0ACTO ARE HIGH WHEN NEITHER CC IS ACTIVE. 

INHZIO AND INHBIO BLOCK INPUT DATA FROM CCO AND CC1 WHEN THEY 
ARE ACTIVE. 

LEAD IDPO WILL BE ACTIVE WHEN EITHER LOBE OF THE INPUT DATA BIT 
IS PRESENT. IT CAN BE USED BY AN EXTERNAL CIRCUIT TO INDICATE 
WHEN INCOMING DATA IS PRESENT. THE EXTERNAL CIRCUIT MUST HAVE 
SUFFICIENT FILTERING TO HOLD OVER ANY GAP BETWEEN LOBES. 

INPUT ID0V1 IS USED TO INITIALIZE THE IZL1 AND IZLZ TO THE 00 
STATE, AND TO CLEAR THE Att FLIP-FLOP. THIS SIGNAL HAY BE 
ACTIVATED BY AN EXTERNAL CIRCUIT AT THE END OF A DATA COMMUNICATION. 

LOGIC LEVEL TO BIPOLAR CONVERSION 

THE 3A CC FOLLOWS THE OATA PORTION OF A COMMUNICATION TO A 
PERIPHERAL UNIT WITH AN ALL-ZEROS BIT STREAM. THIS BIT STREAM 
IS USEO BY THE PERIPHERAL UNIT AS BIT TIMING FOR THE BIPOLAR DATA 
SENT TO THE 3A CC. THE }A CC MAINTAINS THE ALL-ZEROS BIT STREAM 
UNTIL IT RECEIVES A REPLY FROM THE PERIPHERAL UNIT, OR UNTIL THE 
MAXIMUM INTERVAL IN WHICH IT SHOULD RECEIVE A REPLY IS EXCEEDED. 
THUS, FOR EACH OUTGOING BIT PERIOD. LEAD A1 (OR CI) IS ACTIVE 
FOLLOWED BY B1 (OR 01) ACTIVE. INPUTS ENZ0O AND EN0OO ARE ACTIVATED 
TO START THE OUTPUT AND DIRECT IT TO CCO 01 CC1. 
GATES ZL10.2ZC AND ZL1Z.20O ARE TRAKSFORHER-COUPLED TO THE OUTGOING 
DATA LINE TO CCO. GATES 0L1O.2ZO AND 0L1Z.28O ARE TRANSFORMER- 
COUPLEO TO THE OUTGOING DATA LINE TO CC1. THESE GATES ARE HELD 
HIGH WHEN THERE IS NO INCOMING DATA OR WHEN THE ENABLE LEAO 
(ENZ0O, ENWO) IS NOT ACTIVE. 

THE RELATIONSHIP BETWEEN THE ALL-ZEROS INPUT OATA, THE LOGIC LEVEL 
OUTGOING DATA LEAD, AND THE BIPOLAR OUTPUT DATA IS SHOWN IN FIG. 2. 
THE LOGIC LEVEL OUTGOING DATA SIGNAL (800) IS TOGGLED INTO 0DB PRIOR 
TO THE BIT PERIOD. THE OUTPUT OF ODB IS COMBINED WITH THE TIMING 
SIGNALS DERIVED FROM THE INCOMING DATA (TCIZL10 AND TCIZL»0) TO 
DETERMINE THE ORDER IN WHICH TCL18.2Z1 AND TCL1Z.281 WILL BE ACTIVE. 
IF A ONE IS TO BE SENT, TCL10.2Z1 WILL BE ACTIVE DURING THE FIRST 

LOBE AND TCL1Z.201 WILL BE ACTIVE DURING THE SECOND LOBE. THE 

REVERSE WILL BE TRUE TO OUTPUT A ZERO. THESE SIGNALS HILL BE INVERTED 
BY THE ENABLED OUTPUT GATES ZL10.2Z0 AND ZL1Z.20O AND/OR 0L1O.ZZO 
AND 0L1Z.20O. 

A GATE IN EACH PAIR IS CONNECTED TO THE OPPOSITE ENO OF THE PRIMARY 
OF A TRANSFORMER; EACH PAIR OF SATES IS PROVIDED WITH A TRANSFORMER. 
THUS THE ORDER IN WHICH THE GATES ARE ACTIVE DETERMINES THE 
POLARITY OF Tl? PULSE AVAILABLE. AT THE TRANSFORMER SECONDARY 
WINDING NOTE THAT THE STATE OF THE 0DO LEAO IS TOGGLEO INTO 
ODB BY BOC (OR DOC) DURING THE BIT INTERVAL PRECEDING THAT IN 
WHICH THE BIT IS TRANSMITTED. INPUTS S0DBO AND 1*060 ALLOW DIRECT 
SET AND CLEAR OPERATIONS ON 0DB. 

bmbuumi 
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DEFINITION 
SET OR CLEARED TO DETERMINE WHICH INPUT PORT IS ACTIVE 
SET WHEN EITHER INPUT PORT IS ACTIVE 
INPUTS FRO" ''CO 
CLEAR 006 F* 
INPUTS FRO* ttt 
ENABLE OUTPUT TO CC1 
ENABLE. OUTPUT TO CCO 
INCOi:,NG DATA 
INCOMING DATA OVER, INPUT 

INCmiW ZERO Lotfo* - SET BY FIRST LOBE WHiN INPUT IS ZERO 
liScOMING ZERO LOBE TWO - SET BY SECOND LOBE WHEN INPUT IS ZERO 
INCOMING DATA 
CC1 IS ACTIVE 
OUTGOING DATA BIT 

Sl06E*f0R A ONE, SECOND LOBE FOR A ZERO TO CC1 
FIRST LOBE FOR A ZERO, SECOND LOBE FOR A ONE TO CC1 
SHIFT 
SET ODB FF 

F^t\oBe'fOR A ONE, SECOND LOBE FOR A ZERO TO COT 
' IRST LOBE FOR A ZERO, SECOND LOEE FOR A ONE TO CCO 
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